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(57) Abstract: It is intended to provide a method of detecting a nucleic 
acid whereby a target nucleic acid can be accurately and quickly detected 
at an elevated detection sensitivity compared with the existing methods; 
and a gene detection kit with the use of this method. A sample containing 
cells is fixed to a support and nucleic acids are amplified on the support 
as such. Then a nucleic acid thus amplified is detected. Since the nucleic 
acids are not extracted from the sample in this method, a lowering in the 
detection sensitivity due to the nucleic acid loss in the step of extract- 
ing the nucleic acids can be prevented. Since the amplified nucleic acid 
is detected, furthermore, detection can be made even though the nucleic 
acid is contained only in a trace amount in the sample. 
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BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V /i (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



2X?3- K^^fteCDlSIglco INT l£„ l£m§£?7t!tiZ> 

&PCTJSV v bcDmmtzmmmnxi^Z) r^-Ftm% 



WO 2005/075680 



1 



PCT/JP2005/001840 



m m m 

[0001] ra, mm&mxm&£x*z<Dmm\z.m't?)h<Dx*ib<9, xvMftma^ t* 
[0002] &z&m<D&m*fcte*<Dtt(D&m&m^fc^m&, m^mm^mm^ 

fy^yfiMid ^#fFAit5#flS)^dSfti^Tv>s 0 ^-ebPCRfe, rt- 

SifrM#Slft&^Bt^JifcSJft£in vitro^^T 5^"C*>S 0 
[0003] ££>te, _b|S^iHit@^^*3V^T, ittSSiS^^fiJfilgSiS^^, ii^e^^x 

* ^^^^583g-r6a^^^lHM^^^W«DNA-^^nTW«, 4¥1%K& 

[0004] fcs^w^^a^srfi^'v^^, ±Mmm.m%ijmjs^(Dumt 

gi^o- r/irLT.'M'yy^if— i/a^-frSlSH&Kin situ />^y^^— > 
3W*)^FISHife (fluorescein in situ /n^7^^V*-^3 Wi) W 
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[0005] pcRmxmm&m&m'M^s isnmK^y 0 ^— y^m^^x^yvy^a 
-va^ mmmz.muM,xw>m-tz>m situ pcr&km;U3\ ##i^m2# 
^)t#^-rs^ > R^Mm^w^m-r^mmxh^t^num^^ - 

[0006] *tUISA«> iSHmzm^^xttftMz&tfz&]h^<Dli®m&lti^ybr/^ 

y*y^yy° mmmm) J £#^#©rM ^ln B n (^SW-^-: AMZ00620000) <hLT|g^ 

m)&£w<Dfr&jfmmffxm0m)*mmL-x&v), ^^y~v^yy°(&mm 
m) j w^ate?©^ ^xmm£ntcm&x&% 0 

[0007] [#f^mi]#ff : ll3433929^$R(^S0 : ^15^5^30 0, $&ft 0 : 
15^8^4 0) 

C#fF»2] H^MWO89/ / 10411 (H^M 0 : 1989^11^ 2 0 N *fJS<£ 
: #£^07-40^-) 

[#fF^m3]H^WWO02/099133(H^lfl 0 : 2002^12^ 12 0) 
[^^f^^CSftl] J. Sambrook et al. TMolecular Cloning, A Laboratory Manual, 

Third EditionJ Cold Spring Harbor Laboratory (2001) 
[##W^M2]^:|EA#^ rpCR Tips— m^te-f-fctbtD^ybt^}— J 51 

Pl±(1999) 

[##ff-^Cfifc3] Tsugunori Notomi et al. Loop-mediated isothermal amplification of 
DNA. Nucleic Acids Research, vol.28, No. 12: e63 (2000) 
[#N#f1 : ^jS^4] Lizardi PM et al. Mutation detection and single-molecule counting 
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using isothermal rolling-circle amplification. Nature Genetics, jul;19(3):225~32. ( 
1998) 

C##fF»5]B.D.Hames, S.J.Higgins : ^ MMlE^ : 3R ^Mi^^^t^^m 

^^jv-^rA^y^ •sfrs?*— (1996) 
m^fVXmQ^iKm^ Ift^m, rin Situ Hybridization^fcJ;5|fcjkj!^Bf 
©BI^W^rMttJ, BIO Clinica, ^b^tf, 1999^, 14#, l-§% p. 97-101 

Rfe#CO^iii|iM^^> ISH?i^<Z?^^^y^Vif— >3^fflV^5^T«, fl 
[0008] PCRi£^«@gJf ifrl^^fflV^^^f^, 

mt-r^mwtmm^mz.^x^ m^i^^n^mm^mmimmimmx 
[ooo9] ^/c, ittiMj^^Pfi§-rs#i« (Mi«> -^y^ # B^tt^j, ^^%mm\ 
[ooio] yki^ isHmw(D^7~v^4^—i/3>%m^jjmxn, m^hmm^ta 
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[0011] 



[0012] 
[0013] 

[0014] 

[0015] 
[0016] 

[0017] 
[0018] 



m^uum^mm^m^^(D^^wi^±x-mm^mmi-^b\zxy), 

{i)mm^tfmk^nmm^^mmm^nb,m\^(Dmm.^n 
i^±xmm^mmmmj:mb,mm&titcmmi)m^(Dmmx^^m^m 

(2) AimmmmmnU(Dmm^ um^^th^mm^mm^^mmmmum 

w ±mmmmmj:mz$otfz>mwtmmjjmbL-x, ^-mmmn^mm. mmm 

m^zzt&mkb-tzte) Kmm<Dmm^m^m 0 

(4) ±mmmmm±mz&tfz>mmmmjjmb\^x, pcrwv 

(5) ±tmmmm^m^m^xmm^ntcm^mm^^b^mb-i-^(i)fj: 
v ^ (4) <d\ ^-rti^im^mm.(Dmmmm^jm 0 
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[0019] (6) ±iE¥u^x@i-:fetf sw^?££L-c, mmmmnnxmrn^^mm^titc 

^yay^mmt^xm^mmx^^^m^^t^mt-r^ (5) ^ie 

[0020] (7) ±.m®t%KDmte^wr}tn, ^h^c^wm^m^tix^^^t^wnt-r 

[0021] (s) ±mmmj:m^irzmmjfmtvx, mwtmmx.nxmm^mm£nrc 

z>zb&msit*rz) (5) fcnzm^mmtkmjrmo 
[0022] o) ±mmn±ft&M^^&zzk&msLk*r2> u) &v ^us) <di 

[0023] (10) ±m&fcmmmfethm&x&z^tzw$tib'fz>(9) Kmm^mmmm 

[0024] (id (1)^^(10) (D^^^im^mm<Dm^^m^m^mm^^fc^(D^y 

[0025] (12) (10) ^fSiSc^^S^Oi^&^ffi-rSfcfecD^hT^oT, fcbCD^M 

[0026] (13) ±.m^h(Dmmmmmi^i^hKmm^rcmmmmmw^(Dm^x^ 

3 (12) \z$5m<Dm.te*tfim*ciyK 

[0027] (14) ±iBth^^b^^igH»^^a^f«^JWtta^-cfe5 (1 
3) \z.mm<Dmte^-mm^yb 0 

[0028] (15) ±|Eth^^b/c^^MH»^^»^f»^M^tt«iS^-efc6 ( 

13) fciEffcwfce^tfcft^K, 
[0029] (16) ±!Efch<D^mM^3tf^{3*^- ^—Jt^^&S (12) fc|Eife©3H5^ 

[0030] (17) ±fEthco^S^iSae^f»f5tt^SMiS3te^--efe5 (12) ^|S«©3t 

[0031] (i8)^/«c<^, ti^33t^±ii|>s^-r^— , pcRSJ^fflllM, f^-y^u 
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17) (Dv^-r n^im^mm^m^^m^yK 

[oo33] *mm<DtshKm(D g ^, #t§t ^r^&frfc^ra:, ^T^-rfsi^ioT-h 
[0034] mi]*mmm%mmmmxm<v-m%^vtcm-t:foZ) 0 

[0035] ^m(Dmm(D— mm^^^xmrn-m^ umrnvvfoZo *mmz 
[0036] i. ^mm^immm^m^m 
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®^C&1!k ^t^U— S^U*»J#?K 5£*PCR, FV^^^U^Vif— v^g^C^n 

[0037] (DlWH^fcXIS 

N EDTA-2Na N Wrf*^. SSfi^ ffi*«i£^> #M£«lJ^^ff1u 
[0038] [f^] 

#Bjiasrg'tpi*3|si-"efetb«<tv\ ^tti^^^^^m-rsM^jw^, dna( 
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[0039] ^m^^^^mtvxi-i, ®mt, mm$r&tt&&tt^ ±, a, mm, m 

#miz.m^zz.k&'v%z>o ^h^t^m^^M^mnt^xn, wm-tshm, mmm 
, v>^m, itii, m, v&m, mse, m.^(DW-mm, &m, m 

[0040] ^m^fe^w^t-5TO«^^^m5«@^r^^i-K^$tx 

[0041] tt&m 

, -ft?*, &m, ^mmi^j^u^, m^w, ^y/ntvy, mm\^f=- 
7 v, ^v^t/v, mT^/vm^-^r^ xxn>\ tfyr±¥— /k ^^mmmm 
, #*f§t(-fe/vp-^ N Ttfv—xm,M%&^&mfz>z.kftx£% a -ate, jfmt^x 
n, mz.y£. mvt. mz. j&k. fM^, -fe/K ^^©a* 

[0042] -^(Djcwmm^xmrnzmfeiku npm^ztcm^w^m^^x^ 
<tv^ i^m^mmm^mfMzi^-^cD^wm^m^cDm^m^x^^ 
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[0043] [@® 

^S:^»f 5^i^s-C#So J^ttlfttefS, */V7|£, T/i^— 
[0044] ^^#:(O^E^f«^#$^:5r^@S(^^^6o UhflSoT, 3t#*S 

) , ^y-L-y vv, -^v^m&^—hvx&^th^mxfo&c ^(Dx^mm^m 

tftx^Zo tut, jcwmzmmmmist'-ti^ ^um^utm^m^m-r^ 
t^mxh^o 

[0045] (2)WtIliilS 

mm^mmmMmMmKmmx^^t^mxh^mM^^xmMmMm 
timmmmmmvx\s^tM-s--khv, ^(Dx^mm-K^^x^mnm^tJiu 
fah\Kmmmmm±m^m&^b&x%z> 0 wc^ot, *t«»mxm«, 

m^^, mmmmj:n^mnxmmMm^mm^^t^^tf^ 0 

[0046] MHWlgtffiV^^iLTtt, #ffi^t4^IJ^S^(SDS, TRITON-X, 

TWEEN-20, BRIJ, NP-40, CHAPS#) , t/n^T— if^cDiNf ttttf^MMfe^ 
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o 

[0047] (3)mmmmx.n 

mmmm^nn.mmmmt^nfc^w^^xMmMm^mmir^iimxh 

mnmmt^t^m^±-xMm^m(Dmm^o^t\-^(Dmm^^ 0 r 
tb^<tt), M&mm&np^KmMisfafcfev?&^m&fcm^xh, mm^xm 

[oo48] mmmmtn,mmMm<DBMmm\m^mmj:y o 9^-^fcn9>y^j: 

I^V^ri^-C#5 0 AffctfrtUi, PCRjfe, Nested-PCRfe, RT-PCR 

UCAN&, LAMP&, ^v-x^^fyv/ 3 yfe, te^(h7>^ 

[0049] JifBM^Lfcif iB^&O^^PCRSsf*, «W^^fflV^iitI^^LT0 
mXh% 0 SXTl^ *^t±i^cDMiitlXm^PCR^fflV^c^^oV^Tf* 

[0050] PCRfetn, #^<Z)DNA^J^^^fc2®|g(Dy 0 ^'v'— £DNA£*j£B^ (BSfft 

-T-X^5>S?^*3V^T— m^m^nX\/^m%Q&WrX&Z) 0 PCRi&^teNested 
-PCR^, RT-PCRiSfe^^^tbSo 
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[0051] Nested-PCRfitW:, ^MBI©^^— t^M^y^— &$EiX2&V§(DPC 

mL-f&^m&Xh, 20 g (DPCR^J;^itffi^fgft:i;^±iiM£i±3r^ BTtg^^S 
o 10g©PCR-e#^mW^ifit>SS^^^Cfc^, rtLf>(D##mWittS 
M«20 g cDPCR^*5^5^-f^— ^^MbfciB^J^#o?i*^^li6Tig;<^: 

s 0 tfc^ot, 20 g (DPCRTi»w^SB^j^-rsif>T-(7)^-^tiit's-r5W^s 

[0052] RT-PCR?£<H3:, mRNA\ZMVXPCR%mm~fZ)fclb(D^mXh , 9, PCRcDfu 

mmtvx, m^mm&m^^xmm^fcfo&ft?j:n&^fcpcRmx&Z) 0 *m 
m^?±i-RT-pcRfe^fflv>tL«\ mfomm&mRNAt-t&^k^mtte&c 

pcR^tT5^fe, ^nm^wk^'M^t^n^-r^hwm-^^^o w&(o9r 
mvt'mM^mi-^w^m^fc.^(DMW-^pcR<Dmmtvxi^ pcr^ 

*^—mmm. dNTPmix, Taq^y^— vm%u&\.td^<D)%3muvt±.(D& 

mm^m^mMu ^h^y^^-^M^xpcRmm^mmm^ (f— ^ 

iM^— )^£JBl>-CPCR£rfTX.fi£ e fcl\ 5 zfy^— ^oV^T«, lo©PCR(co 
^-r#^^I^«^#^^^t|^gi-5^^— fes>b&ffll>5 0 PCR©^#(H 

[0054] Nested-PCR^tf 54§^-tt, 101 <DPCR^3c#{;£-h""Cff V\ 20 g <Z)PCR» 

o 

[0055] pcRKxymm&tizwrKfe. mmMm^mmm^-r^m^m^xh^t^ 
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[0056] lfi|'I$ix5Hf>i'<^^$«50bp— 5,OOObpO^HrtT?fe6^^^0^b< > lOObpp— 

[0057] mmmuiim^m^xn, m^rifcmm^mm'r^tm^^\ ^kx<o, 
[0058] mmmmjjfet^x, mm(om^mtmm^n^M^, m^pcRm, Nested- 

RT-PCR&, ICANfe, UCANfe, LAMPfe, -f*?^— ^fXT^i/a 

m^tit^^^^zt^w^^T^, fitc, i&MVkmiLfcxmmistitc 
, ^^mm^yV4^~^mmir^tK^xmm'r^t^x^^ 0 

[0059] g»i(rSxmfc*3Vvc, SW^ife^^oga^J^^bWSWjfe^-Y^— Srfflv^ 

(D^m^mm^\^T^mmm}i^c^n^mx^^\ mmmmiim^ 
^^x^<Dm.mm^^^mmm}f^mmir^o^m$^nfcyy^-^m 
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[0060] (4)W^X@ 

[0061] W^tttS^/cWIWt^ 

X^-CfflV^^O^M^bTtt, ^Tift (DNA^f^RNA) ^M^^iiX 

, DNAv^pTW, iMfV-/^^y^V-if— ^3^, 7— IfV- W^U^if— v- 
g^&^lf 5££tfS-C# % ^^M^Ui-^WitVX, SDS-PAGE, 
y^nyf>f^ $fe (MALDI-TOF-MS, LC-MS, LC-MS/MS^) 

^^)tffc5 0 rtf^ifelrffll^fi,, SNP (single nucleotide polymorphism) 
[0063] S^ll^^tS^tbTV^d^^iWffid^ojE^^^S^fetUT, 
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m&jt\ ^.(D^m^m^^m^ y^—^k-r^mmn, ^^vy^—^B 

[0064] ^WHlfi, M^^W^I^^fc^^C^^n^^V^^^^h L 

ms£-i-%^k&x%z> 0 

[oo65] /N^y^Vif-^3^(D^^i-s_bfs^n«afH^-»f>ttt, ^rsftJiffixm^j; 
vmm£ti%^>fe<Dm.mmpmft$:^A;x\< ^m-tm^m^n^h^xm^ ^\ 

[0066] ^^yy^if— ^g^^, IS*P<Z)it^^-if>T-^xtLT+im$tL^t|tBW^ 0 n 

Sambrook et al. Molecular Cloning, A Laboratory Manual, Third Edition, Cold 
Spring Harbor Laboratory (2001) ^fEfc^XV^^^^^tfS^tfSX^SriS, ^ 
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[0067] ^fc, mm^m^.uxmm^^u^nfc.m^y°^— r/tu dna^ptw 
[0068] (5)*mmiz&z&mtktimm<Dmmmm 

Wr 

b) &A,<D#^-&m 

c ) m&m<D3&m®imBm<Dft^-mm 

d) mmmvm^-tzmm^^mwt 

g ) ^»<Dia^-r tv^ 
osNPs^m 

[0069] ^J^m^ttM^^fc«{«4 I ^#KLT^UTV^Wfgtt«ffi<, filffi 

(D^m^noisumxn+^fmmmm, nm^ nm^m^mmx^f^^m^ 
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— J?. *5&mz.&z>ms&kMjj&~et±. nm^-kutrnm^^/^^ 

[0070] ^fc, mtemifefo(Dmm^^^%WLft^&tttktVXin situ PCRfe^fcSo r 

tm^isum\^y p ^-y^^y])^^-^B^^:xu^tu mmmxm 

m~tZ>-b<DXlbZ> 0 tfc^ot, in situ PCRfe»^K^#^^W^fetlH# 

ftxmn^z^tfemMxfr&&^M&&foz 0 

[0071] J^_LJ;^ «PJ!^#S^m^(±l^fe«, UtetM^^cllI^lffitftAL 
[0072] 2. *38Wfc^5»^&ffl=*s* 

[0073] (D^s/h^fll^ 

mjiuxmrn-rzy?^-, mm&f&mm, mw&^^yv^v^m) ,mmm 
m^nm, mmjinxmm-r^mmmm^mmm^mm^m^^Mcm^ 
^tixv^^tm^^\ ^fc, m^^m^m^tz.^yvt-r^tK^mm 

^tmx%& 0 f^jx.ii\ sskm^te^fommnm^mu ^skm^^tiit 
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[0074] ^h\^ mmmm^m^mm^m^m^rr^b\z.^o, ^yh^^^um 

[0075] W^feSrr^fn— ^y/vatc^ci&fe^-t-sii^tt, T#n~ m^c^ctt 

o 

[0076] -r&t>^ ^mm^m^mmmm^m^m^^nm, m&jmfc*. mmmm^m 

[0077] (2)1^1^ 
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[0078] X— MB^WMb-f-^M^-Kn, p53, MDM2, H-ras, K-ras, 

N-ras, APC, Myc, HER2/neu, BRCA1, BRCA2, erbB, src, fos, jun, raf, fes, erb-A 
, fms, sis, Rb, WTim^mm^^m^y°9^—±^h^yhK^^:^ 

Milit^-f- (XPA, XPB, XPC, XPD, XPE, XPF/ERCC1, XPV) , ^M^fll^M 
iSae^- (APC) , T/^N^^-^MiSiie^- (apoE4) , S^ftM'ffi^SMiSm 
e^(apoE2) , Von Hippel-Lindau^MiS3»5^ (VHL) , f£v^r-n:7^— MiSsHS 

[0079] ;£^H^SffliSHteiifBri. (5)«0^^#5^^ffi^i^MtSHj 

[0080] ^T, »Jta^|gPJ^^f)(«(^BJt5^\ 

[0081] <mmwi. ^ik^->y 0 ^m^fcmm<D^> 

^tibtVJgflk^W) (M&VVWiW (Staphylococcus aureus, i^TSA)ATCC 126000 
, ^&-y"]^VftM (Staphylococcus epidermidis, J^TSE)ATCC 14990, f&Bffii 
Pseudomonas aeruginosa, .^"FPA) ATCC 10145, M^iS (Enterococcus faecalis, £1 
TEF) ATCC 19433, 7kBM (Escherichia coli, J^TEC) ATCC 11775) £:/V^V^ 
— M^^— ^3^(BHI)i#^(DIFCO)«0U 37 < C"^8^W^ _L*&^bfc 0 
[0082] fiLfcfft^, 4°C, 2,000 X g^lO^^C^f LT|fl®L/c 0 iitt^T/cfJt 
, 0(D-^Wh^rPBS 5mL^V^TSBPU 2,000 XgTrlO^ Kit'Ly&lUb 
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WW£<DM8t (OD=600nm) 0.01— 0.03^MlELfct>cD^15mU^$!ibfc o fEKLfc 

[0083] ^<v>i]m^hshm50mL^mmu ikm^nmmimt-rhv^^smg^xn 

^= 3 r^h^(MW200, 000— 300,000) 1.5g^0ft§fek~e^?U 25mUC^Ty7° 
L>tz&<D)&ffi4:l<Dm'&X*lMpL, 37^ (20— 40*0 T?30^M#*U &shlMmfr& 

[0084] ±tmm^Anxmm^fcmm^ : 7^(D±m^m^mx, .liepbs-c^ 

£>_h?f SrJlT, 79X=*<DJ&\Z.tt%tVft 6iM£0.02%EDTA^^PBS10mLl?15rriL 

(Dmttm^uu 4°c^t, i4ox g — i8ox g -cio^M3i^«iu 

, Sl4t(;t, 140Xg-180Xg-^105>^3l>^^f^TV\ 6«<HlXlfeUc 0 
[0085] UX^L/c 6 «£PBST1MU «f+lf^T«ifc£MiJU 1 X 10 4 f®/ m L 

— 5 x io 4 m/ m l^psl^o rcDi^^^^^i^-^^^^b, ^mmw^un 

[0086] C^H^bxsg] 

_hfB#^:^f-^VP^S:##:tLTfflV>fcTopYield strips (NUNC : 248909) <D^ 

"7—^m^xmML^o 

[0087] [gEBfeiftlxm] 

Nested-PCRfe^ffiV^T^Wt«^ii*S^To/c 0 ^f, ^^^/^H^ 
{b^^/t^^/^^PCRMiS^^Cl^^^fcfc^TaKaRa Ex Taq (5units/ p. L) : 0.5 a* 
L(final 2.5U\ 10X Ex Taq Buffer:5 n U dNTP mixture 0i§-2.5mM):4,u U ^g-rilllfi 
SU7 P 7^ k -2ffi : 0.4 n MSWMzK : up to 50 » L) ^MtlT^ 1 HI g CDPCRffl^ 
fctt, SATOJ:^^— ^UTWT^*t"SAlT(E?ll##l)*3«t'0 { SAlB(BB 
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SA1T : 5'-GAGGATGCAGCGAATTAAACAACGTACTGCTGTTCAACGC-3' 
SA1B : 5'-AATGAAACTTTACCAACAATTTGGTCTTCATCAATGAGGC-3' 
SEflfcgrj:^^— iLT^T^^i-SElT(|E^J#-^-5) *5«tTJ«SElB (BB^i##6) £ 

SE1T : 5'-ACTGGAATAATCATTGGTATTATTGCTTTAATTCTAGTAA-3' 
SE1B : 5'-CTAACAAAATCTAAGTAGAGTTTCAGGAATTTTTCTGGTT-3' 
PAmm7°94^— irbTJ^T^^-rPAlT(IEM#^"9) #d£OT>A1B (gSMS^-lO 

PA1T : 5'-ACCTTGCCGATGATCAGGTCGAGCAGCAGCAGTTCCGCCG-3' 
PA1B : 5'-GTGTTCACCGGCTCCACCGAGGTCGGCAAGTACTTCATGC-3' 

EF!»Sijy9^— ^UT^T^^EFlT(BE^IJ##13)*5<tOTFlB(Ba^J##l 
4) £f£MUb 0 

EF1T : 5'-CTTTTGCTAGTTCATGTTTATTGATTTTTCGTTCGATTAT-3' 
EF1B : 5'-TACCATTTCTTGCATGCTCATTTCTCCTTACTACTGAAAC-3' 
ECaRSU^^— ^LT^T^-rEClT(ia^J#-^17)*5j;U ? EClB(IBM#-^l 

EC1T : 5'-CATTTGTGAATGAGATGCACTGACTAAATCAATTGGCCCC-3' 
EC1B : 5'-CCGAGATGGGCTTCACCTGTCTGCGTATTTCCATTGCCTG-3' 

ih— ^vHM^9— f^GeneAmp PCR System9700(PE Applied Biosystems)^H£JlL 
, 94°C-Cl5>^f*#bf-m, 94°C-ei^r H ^ 68 o C-I?3^^(DSJS^50f--r^/Hii9Mb 
N 72 < C-C1^#L-T1HI g ©PCR&J&TUho 
[0088] 2IU @ (DPCR (Nested-PCR) ±fE|aj$OPCRMiSf^<D AofcPCR^— ^ 
l[ej @ £)PCRS/&$&5 L^P^Tff ofc 0 20 g (DPCR^^^— SAWi 
my°94^~ tVXUT^-r SA2T (gSM#^-3) *3 £tfSA2B (@a^J#-^-4) £r{£ffl 
L/c Q 

SA2T : 5'-TGTTCAACGCTTGATTAGTTTTATT-3' 
SA2B : 5'-TCAATGAGGCCAAACGCACGGCTAT-3' 
SEmSU^-i'-^-^LTJ^T^^-rSE2T(ga^J#^-7) *3«tr^SE2B (IE?IJ#-^8) £ 
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SE2T : 5 ' - ATT C T AGT AATTATG C AAG G GTTTC - 3 ' 
SE2B : 5'-TTTTCTGGTTCCTCGATATGTGGTG-3' 
PAflS'J:^^— hVX&kT\Z7tt~PA2T (IE?IJ##1 1) 33 £^PA2B (ga?ij##i 

PA2T : 5'-AGTTCCGCCGAGAGGGCGAACATCG-3' 
PA2B : 5'-TACTTCATGCAGTATTCCGCGCAAT-3' 
EFSfcBUT^-e— fcbT^TJ!l^*t - EF2T(ga^J##15)*3«t'0«EF2B(jSa?lJ##l 

EF2T : 5'-GTTCGATTATCCCACAAGATTATAT-3' 
EF2B : 5'-CTACTGAAACATCGTCTTAAAAAAA-3' 

ECBtS'J^^-^— ^LT^T(-^-rEC2T(iaM#^-19)*5j;D ? EC2B(ga^J#^-2 
0)MLfc o 

EC2T : 5'-AATTGGCCCCCAACTGGTGTACCCC-3' 
EC2B : 5'-CCATTGCCTGGGCGCGAATTTTCCC-3' 

f— 7/W7^- tellU S ir^ftt^GeneAmp PCR System9700(PE Applied 
Biosystems)<8H£fflU 94°C^l5W*^LfcfJK 94 0 C^1^, 68°CTT^W^Si^ 
£30lW/Hfefc!95gU 72°C-ei^{*J#bT2[l] g ©PCR«rfl&TLfc 0 
[0089] [W^IH] 

l%X3fn— ^-yV^fll^kffij (T^fn— ^ : Agarose-RE for^ lKbp fragment, for 
Restriction and Ligation(nacalai tesque)) {£«fc!9^ igMViZPCRMtfa&ftffl^ 

[0090] c*gm] 

*0®co^I^^m?rittIL7c^^Lrc^(D-e&Sc 0cpcDM«^S^^-7J— 
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mu ^ ^fisti^fi (bp) ^Ltv^?,o mifrhmhfi>?££oK, ^^>y° 

/V(D20@CDPCR(2 ND-PCR(nested)) <Ds< VK©{ig{^ „ #*00£#|§ii:LTPCR 
%?T^tM&<r>2m g»PCR(2 ND-PCR(nested))(D/^^K©fifi^HI^ "efo^ ftt 

[0091] <HJfeM2. I£xhM#^<DieHffi®¥iJ/£> 

)o ^'<T^1]U!hmzfamftWI&M(^k-}~hVVJ*225mg > ^r^h^(MW200,000 
— 300,000)1. 5g&mWWWl7k-V^M^ 25mUZ^T^\^fc%(D) &$]4:l<Dp\& 
XMzl, 37°C(20-40°C)T30^f£SU 6«®#£r#:&Uc 0 4°C^T140- 

180 xg-cio^ wii^mu eii^iKiUc 0 iRAufc&«fp(-*«<z)M 

shZ-frft^ PBS 14mL^P^T^^{bb^, #Jt4°C fri40~ 180 X g"I?105>^ 
is^gfU 6«£iRilUc 0 U3ilfeL/c6«£PBS 150/iI/CJK$HUfco 

[0092] [f£m>@^b) 

JiiE^WSr^^^bTfflV^TopYield strips(NUNC:248909)(D^'>^/lx(^^:^ 
^tl5 u LfoW-U If— (GeneAmp PCR System9700(PE 
Appleid Biosystems))trfflV^"C42 t C-eja|£b^:o #^/W-100 Ai L<D75%^/~/l^ 

V >T42°C^M$tb)t 0 
[0093] [f«»BU^a ] 

#r>3i/v^^^^^(^— >-i25Mg> t-^-f^-suy^/^ytfv^h^y^?/— jv 

(Jfcfil.068— 1.075(20/4°C), pH(5w/v%)5.5~~7.5) 125nU N-T-fe^vK^7^— if ( 

4f^iltti) soWix ^(£fc^xn*fcftD sooowi, yy^^x 

SIGMA|±^) 5^fi^0|fM7KlmL^^^U-CMb7i%(D)lOA t L^AtL, if— 

^/vy-^^—zm^x^ 37°c^Tio^am, ^c^xiQ^mmmxMm^m 
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[0094] fcfcU N-T-fe^vK^^— iff*, S. salivarius IF03350c75f!&&LJl£BJ^£r37 o C, 

pH7.0-Cl^P^^l^g^-r?.^?gtt^l^^bfc o yy^-i^fi, M. luteus£:35 

S. aureus^37°C, pH7 ^■V\Q / ^^\^20nm<D^M^0.2AQt^hOA2^ 

[oo95] mmmmx.m~) 

/W^CRMjSf^Cl^/^/c^TaKaRa LA Taq : 0.2 ^ U 10 X LA Taq Buffer : 2 
M L N 25mM MgC12 : 2 ^ L , dNTP mixture (#2.5mM) : 3.2 n U ^rMMW®,^^ 
^?—2M : #0.16 At M, i£lSTOtek T20 n L^MSLfc)^P^Lfc 0 
[0096] im g OPCRffl^v-Hij;, JifEHIfe^l-e^ffiL-fc^ 0 ^-^— ^^]— CD7°^ 
^—^ffiL/c 0 -T^%> SA^iJ^-T-v— £LTSAlT(gB^J#-§-l):fc«fc'tfSAlB 
(IE^"J#-^2)^ML-7h 0 SE»J77^-^b-CSElT(IE^J#-^5)^it/SElB( 
SB^iJ#-^-6) &^/BLfc„ PASfcgiJ:?^^— £LTPA1T(BE?'J##9) *3j:tfPAlB (IB 
^lJ#-^10)^Mb7h o EFtSlJ^7^v- £LTEFlT(I2^J#^13)*5£t>*EFlB( 

IB^lJ#-^14) £r{j£Mbfc 0 EC»J^^— ^LTEClT(IB^J#-©-17) *3J;TJ*EC1B 
(Ifi^J#^18)£{£Mbfc 0 

[0097] Gene Amp PCR System9700(PE Appleid Biosystems)£r^fflL 

N 94°C-eiftr3{%WVfc&^ 98°CT?20S\ 68 o Cl?3^K©SJS^^^30f-^^/V 
mVMU 72 t C-e5^«FLTl[lI g (DPCRS^Sr^-TWho 

[0098] 2dl g (DPCR (Nested-PCR) « N Jiffllilj^cDPCRSiilfi^cD AofcPCRfa- ^ 
1HJ g (DPCRfclfcWil n L&iin?LXftofc 0 20 g (DPCR^^ttLtT©^^^ 

SAfiB'Jy 0 7^^- 

SA3T : 5 ' -ACTGTTCGTACAAACTTTTGTAATAGTTGGTCATG-3 ' (|BM#-*§-2 
1) 

SA3B : 5 ' -CTCGCCATCTTTCAAAGTTGGATCCATTGATTCAC-3 ' (IB^J#-5§- 
22) 
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SE3T : 5 ' -GGTATATAAATGACTAAAGGGAGGTGCCAAGATGA-3 ' (IS^IJ#-*§-2 
3) 

SE3B : 5 ' -GCAATGCACGTACTGCAATTGCACTTTCTTCCGGAG-3 ' (SB^lJ#^- 
24) 

PA3T : 5 ' -ATTCGATCGTCCTCTTGTTGTCGTTATCGGCATCG-3 ' (IE^lJ#^-2 
5) 

PA3B : 5 ' -TGGTGGAGCGTTCGATCCACGACGAGTTCGTCGAG-3 ' (gB^iJ#^§- 
26) 

EF3T : 5 ' -ATCAGGCGTATCCATTATTGGATTAACCACGATTG-3 ' (BB^IJ##2 
7) 

EF3B : 5 ' -TTGCTCCTGACGATATTCACGATTCCCTAAAATCC-3 ' (@E^lJ#-5§-2 
8) 

ECB&SlJrT^M^— 

EC3T : 5 ' -AGATGCGGATTGGGGATCATATTCAGTATGTTGCC-3 ' (6E#I##2 
9) 

EC3B : 5 ' -GATCACTTCGAACATTACGCCCGCACGGTCTTTAC-3 ' (IE?[J#-5§- 
30) 

■y—^/Uy-^^—miM} g ^IH^^GeneAmp PCR System9700(PE Appleid 
Biosystems)<H£fflU 94^*1 #ffl0y$U^ 98°C-e20#\ 68 0 C-Cl^tf>SJ» 

72 c C-e5^^bT2HI @ (DPCRS^^^TL^c 0 

[0099] [f(J£lg] 

l%T^fn— ^^/^®^,^cltj(Tifn— : Agarose-RE for^lKbp fragment, for 
Restriction and Ligation(nacalai tesque)) i#i|#b7tPCRlt^^7-Bf G N 
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[0100] 

[0101] #33, ^<Dffifc&fc(ffifci[&fcl)^ibX4M<D&fc1lkffitt\,^X, _h|BtlH— CO 
[0102] [*1] 





SA 


SE 


PA 


EF 


EC 






■ tt 


Pitt 


HH± 


Pitt 


Bit 


Pitt 




Pitt 


Pitt 


Utt 


Pitt 


Pitt 


Pitt 


BftJfcfcfr 3 


tttt 


Pitt 


Pitt 


Pitt 


Pitt 


Pitt 




IS 14 


tttt 


Pitt 


Pitt 


Pitt 


Pitt 



mifrbmt>fate£5\^ *$&w<Dmwtfkmjj&:te, mskmm^mmm^m^ 

[0103] <mM&\3. Ijcifa.Jmik^7 2 V^^(D^#:H^-(RNA)(D^ffi> 

^tf)t\-$Z®k%M (^110 (Escherichia colu WTEC) ATCC11775) ^W^^ — 
M^7^~^ 3 ^(BHI)j##^DIFCO)^MU 37 0 CT8flfP^_hl$iiUc 0 J# 
JiUcM$^4 0 C, 2000Xg-eiO^W3t^lHLT^bfCo ±if *texiz&, m<o 
^yhSrPBS 5mLS:fflV^T<gPU fW4°C, 2000Xg-ei0^Wjf'L^ilbT^^ 
bfc 0 ^SL^a^rPBS 5mL"C«l»Ui:gL PBS^T#r^LT^)feJtf+tJ;<9^<£> 
}§Jt (OD=600nm) Sr. 0.1"0.15^|iSb/t^©Sr5mL{«b/t o ^^U^Pftlttb 
lfr?K8mL£&|JtU l5mL©^£fc1f 2:fcfc4mL-f o^ftbfco ^^y^PifiL^4mLfc 
f^KL^?R3lt?PBSS:400/iUjP^., 37°CT3B#W^eU ^^^-^h^J^XDm 

[0104] ±|E^/^y^P«^«^Iff«(^k^by^^225mg N f^T^V 
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(MW200, 000— 300,000)1. 5g^®ff§!Jzk^i§$?U 25mLK*XT-y7'Vfc.h<D) 
4:KDfiJ^^P^L, 37 o C(20-40°C)-C30^^ffgb, jfr^p|#£#&Uh 0 4°Cfc 

mVXi£sk^tzm, PBS14mL^Px.T#e5{bb/cfJK nM4°C\ZXU0— 180Xgi? 
lO^W^^^ffllU filM£rH3llfcb/c 0 ^L-7^Slk^PBS150/zL^«b/c o 

[0105] [f«<Z>@^b] 

±tZW&&3CWW-t\^Xm^fc.TopYie\d strips(NUNC:248909)<Z)^r>;ii/W^;ri 
-^5 At Lfo^r-U ^/W^'- (GeneAmp PCR System9700(PE 
Appleid Biosystems))^>lV>T70 o C"ejE^b7 v c o ^^/W-100 # LcD75%^/— /l^ 

&m^x42°cxm&vtc 0 

[0106] CfWOtfj^S] 

#^/MCDNA^?g#Jft(DNaseI,RNase-free (Roche Diagnostics GmbHtt$^) 0.1 
MHfr/ n L , Tris-HCl lOmM, MgC12 lOmM, DTT ImM, WMWMiK) 10 ^ L&Ath 
s ^vHM^9— SrfflV^r37 c C^T10^SLe«y/^DNA^^b^ > 
70 0 c^Tio^r H ^ab^*©^*3j:W^^jii^:^-&7c 0 

[0107] fcflfU ff^JftlSDNASrSSf^bT, 25°C, P H5.0^:£^TSJ^»260nmcD«; 

[0108] cssiiitixm] 

RT-PCR&c£ffl^T^^<^i|©£^of^ £f\ itfe^HJfc (reverse 
transcription;RT) £ff ofc 0 it^^^J^^^— ^U^h 7r^Mb7^K 
v-^A(RT-PCRffl) (Invitrogen)Sr^fflbyto i£WH^b£tLfcr>^/M- 
Oligo(dT)12-18(0.5 /z g/ n L):l ^ L«MS^7X:9 ji Lt^M^J^CXlO^T^mk 
, 4 t CfcTl#fWfiUfc 0 t^^lOX PCR buffer[200mM Tris-HCl(pH 8.4), 500mM 
KC1]: 2 n U 25mM MgC12: 2nU 10mM dNTP mix: 1 ji U 0.1M DTT: 2 p. L^Px. 
X2b°C\Z.X^f^mX^tLo Superscript II RT: 1 v L(50 units)^P^T25°C 
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l&TtJL E.coli RNaseH (2 units/ ju L): 1 n L^Px.37 c C^T205>Pfl^ML, RNA^r 

[0109] PCR^J^i, PCRKiS^^ (l^m/I^fefc^TaKaRa LA Taq : 0.2 n L, 10 X LA Taq 
Buffer :2ml 25mM MgC12 : 2 # L , dNTP mixture (#2.5mM) : 3.2 At L N IL6B^s^U^° 
71^— : ^§-0.16 u M„ IMffiSfek -C18 jtz. L^f«b/c) ©AofcPCRf 
it$5^SJ^^2 u L^P^TfTofCc 

[0110] &3o, PCRSJS^fiWT©^^— n^^6(IL6)ffl^7^-^f£fflLfc 0 
IL6»J7^M^~ 

IL6-T : 5 ' -ATGAACTCCTTCTCCACAAGCGCCTTCGG-3 ' (IB^J#^-31) 
IL6-B : 5 ' -ATTCTTTGCCTTTTTCTGCAGGAACTGGAT-3 ' (E^IJ#^-32) 

1h— 7/1/^7^- fiGeneAmp PCR System9700(PE Appleid Biosystems)IH£fflL 
N 94°C-^l^^f*#bfc#, 94°C^30#\ 55°«30#, 72°CC30^m<DRlt^^ 
/U&50-y-4?/vm<9MU 72°CT55M£^LTPCRS^^TUc 0 

[oin] vn^nm 

2%T^f^—^7^MM i ^<.W}(T^f^—^:Agarose-RE for^lKbp fragment, for 
Restriction and Ligation(nacalai tesque)) KXty^ ^'BL-fcPCRM^O^^M L-> ^^v 5 

[oii2] mm 

[oii3] mm^mm^^tc^(Dm^(Dwm(Dm^^^xf£VfcMi^^mmmm^ 
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[0114] ^^^£?^«^f*^@^i-5^@^b 

[0115] m*&3cwm^m7£-t&f~&, nnmrn^^m 

[0116] ^K^S^fil^ffl^fefi,l*^^^^@^U I50dy##-L-C?&fife& 

[0117] «^#5»M£ffiMi;jx ^ifca^reufc&fctfcfflsrff 5fcfe, mmnm<D 
mmMm^mAx^fM^^mmx^t^^mmi^c^\ l^ot, 

[0118] ^PJ^^^ffi^&MV^T^ff 1 © 
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[0119] £*_L©«fc5fc*38i3J!ttu mm<DmB^mtmt>ti^mf-r^<x\mm *sm-?fo 
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[i] mm^^m^^mm^-r^mmmtJimt, 

[2] ±mmmmmx.U(Dmm^ mmz^n&mm%mm£ j &z>mmmmj:m& 

±.mmmmm±mzm ^xmm^thtcm^mm-r^t^ww^t-r^m^mi 
&i X4©i ^ftfinmzmm<Dmmmm3rm 0 

[6] ±iBW3^xm^*3ttsw^&tbT, ^^ti^x@-eii^^^^^^ 

[si xia^j^xm^^itsw^fe^bT, mmmmnnxmm^mm^thfcmm. 
[9] ±mmmw^^mnx^^t^m^t^^m^m^^8(D^^th^im 
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[12] m^ioKmm.(Dmmmm^m^mm-r^tc^(D^yhx^^x, t^mmm^ 

[i3] ±M^h(Dmmm^m^nw^mm^m^mmmu^(Dm^x^m 

[H] ±m^hKm^L.fcm^mwMU^(Dm^^mmMmm^x^m^m 

[15] ±.mw^m^^mmmwM^^(Dm^i^mMm^m^xh^m^ 

[i6] ±m^h(D^mmmm^n^-^-m^x^tmm2\^mm(Dmi^ 
mm*yh a 

[17] ±m^h(DmmmwM^i^mm'\^mmmwM^x^m^i2^Bm(Dm 
[is] 4>&<w>, mmmte^-mm^^-, pcRR^mmmm, x^v-^^^k 
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[mi] 



T 



< S31^1BHl±ilS ) 

( PCR mix") 





^ ( &Bfem'i^ftSJ5Jfc(PCRJ5J5%) ) 








•7**P-X>r*;i/ 




■^Hrtf^'J — 




(^spcr") 
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[03] 



i0 ^ g i I 2 3 4 5 6 ? 8 9 10 II 12 13 14 15 18 17 

U~>8~12 ^^f-T-i-^-a^h-P— ;u 

U->3,8,13 ;SAM^5-fT- 
L^>4,9,14 ;SE*5W:?9-<T— 
p->5.10,t5 ;PA»»!^-f ^T- 
>8,1 1.16 ; EF»«j^-fV— ■ 

^->7, 1 2,1 7 : Ecmm-f^ T— 



[04] 



517/ 
344 



1 2 3 





U— >1 ;#*'PS"5?~-2j— 
b~>3 ; *»Bf (EC) £M*fc»Ufe« A^ir^ 
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